Quantification of influenza virus hemagglutinins in complex mixtures using isotope dilution tandem mass spectrometry.
Influenza vaccination is the primary method for preventing influenza and its severe complications. Licensed inactivated vaccines for seasonal or pandemic influenza are formulated to contain a preset amount of hemagglutinin (HA), the critical antigen to elicit protection. Current methods to establish the HA concentration of vaccines rely on indirect measurements that are subject to considerable experimental variability. We present a liquid chromatography-tandem mass spectrometry (LC/MS/MS) method for the absolute quantification of viral proteins in a complex mixture. Through use of an isotope dilution approach, HA from viral subtypes H1, H3, H5, and B was determined both directly and rapidly. This method can be applied to purified virus preparations, to monovalent bulk concentrates, or to trivalent inactivated influenza vaccines with improved speed, sensitivity, precision, and accuracy. This LC/MS/MS approach may substantially increase the reliability of methods used to quantitate the amount of antigen in seasonal and pandemic influenza vaccines and reduce the time and effort to deliver influenza vaccines for public health use during the next influenza pandemic.